Ten patients with canal paresis of central origin and ten patients with peripheral canal paresis were studied using MRI of the brainstem to identify lesions within the central vestibular pathways. In the central group, the magnitude of the canal paresis was generally lower than in the peripheral group and removal of fixation had little effect on the nystagmic response. In the peripheral group, removal of fixation enhanced the nystagmus and lessened the discrepancy between the two ears. Statistical procesing of the MRI showed that in the central group significant spatially coincident lesions occurred within the medial vestibular nucleus, lateral vestibular nucleus and proximal portion of the vestibular fascicle.
Caloric testing is an important part of neurootological assessment of the vestibular system, using a technique that has remained largely unchanged for the past 50 years.' Abnormal responses take two basic forms: canal paresis and directional preponderance. In the former, with which we are primarily concerned here, the duration of the nystagmus evoked from the impaired ear by irrigation with water at 7°C above and below body temperature is reduced with respect to the normal side; normative data collected by Hallpike et figure 2 . The shaded and hatched areas in the grid matrix superimposed on the contours of the ponto-medullary junction represent the squares where levels of significance < 0 05 were achieved. The anatomical structure contained within the shaded square (p < 0-01) corresponded to a large portion of the medial vestibular nucleus and in the hatched squares (p < 0 03), in addition to 
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.z nystagmic response from the paretic side is more suppressed by vision simply because it is weaker, and therefore easier to suppress, than the one from the non paretic side. This is again supported by re-analysis of Hood and Korres data9 which shows that VORS indices from the paretic side (2 26) are higher than those from the normal population (1 85) , giving the appearance of "hyper normal" visual suppression. In addition, the fact that VORS indices from the non paretic side were somewhat lower than normal, both in our study A final point that is crucial to the whole of this study is the accuracy with which the sites of various nuclei can be located. The positioning of the head in the scanner, the variability of the orientation and the precise anatomy of the brainstem in different individuals and the relatively small size of the nuclei and fibre tracts of interest all combine to make accurate anatomical localisation hazardous. A small rotation of the brain relative to the scanner may move the centre of the slice of image by 1-2 mm at the level of the floor of the fourth ventricle relative to the anterior pons. Furthermore, conventional atlases of the brainstem usually depict transverse sections, while most of our transverse scans are in fact at an angle to this plane (that is, ca 100 positive to the orbito-meatal line). We have attempted to obtain an average position of the lesions in this study superimposing them upon the assumed position of the vestibular muclei. Previously we have used a similar technique to study gaze palsies. 5 6 Comparison of the montages in these various studies will reveal small differences in the position of the nuclei at the level of the 8th nerve, differences that are easily obtained considering the 5 mm thickness of slices imaged and the anatomical factors described above. In spite of this we believe that this study is valid in demonstrating the approximate sites of lesions causing canal paresis. Clearer elucidation will require better visualisation of the individual nuclei and fibre tracts within each scan, which will overcome the problem of individual anatomical variation.
